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Program Overview _!NGS.T

Thetechnology challenge for NGST is to provide 10 timesthe
collecting area, 1/5 the mass and 1/8 thelife cycle cost (compar ed
to HST)

| deal scientific characteristicsfor NGST: aperture>4m, | 0.5-20
mm, radiatively cooled telescope, large ar ea, high sensitivity
detectors, minimize zodiacal light problem, efficient wide field
cameras and spectrometers (with constrained cost)

Several mission concepts have been proposed that meet science
and cost challenges, none of which appear to require significant
new inventions, but rely on reasonable extensions of existing
technology

Test flights of critical technology are considered essential to
demonstrate technical and programmatic (cost, schedule)
readinessto do NGST (phase C/D/E)



A preliminary technology development roadmap has been
developed to look at innovative ar chitectur e concepts, technology
refinements, and demonstration of mission enabling technology
which are essential to establishing mission readiness

Thereisa government led portion of the technology development
and an industry led portion

The government led portion will aggressively push development of
enabling technologiesthat are not tied to a particular concept, but
represent a set of technologiesthat support a wide range of
architectures

Theindustry led portion may focus more on critical elements of
Individual concepts

In addition to providing the metrics to establish technology
readiness, these activities, testbeds and flight experiments will
demonstrate that NGST can be completed for areasonable cost



NGST Technology Development

Roadmap _ ‘.! NG§T

Tasks Date | FY 1997 | FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007
| IndustryArchitectureStudiesl I Phase A I I Phase B " Phase C/D I
1 1 1 1
Pr Oj ect Flow | Industry Technology Development |
1 1 1 1 1
| GSFC Led Technology Stretch Studies |
Technology Challenges A A A A A
|Project Milestones APVAR A vr | Aror Acor LAUNCH| A
Key Decision zh&:e Bt/C/D 0
. ontractor
Points Detectorso Q Inflgables o gg%%egtion
| Optics Technology. RFO |
| Cold Actuator RFO |
Wavefront Sens/Cont Ground Based Telescope - -
) @Zl Technology Validation | NGST Flight Telescope Build
OptICS | averront Sens/Cont |
Technology Testbed Dev. NGST System
| Testbed
| Deployable Optics Testbeds | || NGST System Testbed Dev i
| NASA SBIR Technology Development
___________ |___|_______l____.______-______________
NASA Inflatables Tech. Dev. E
Spacecr aft | Sh.d!D ) l Foht _"'f | NGST Spacecraft Build
Technology ield Design Experimer
| Shietd Development | ﬂi:
| NASA Spacecraft Technology Development |
_______ L e = = = = —= = = — ] — — = FF —m —m O —m /—m = |— —_— e et e_m e e —_— = e— ke  _— _— ] —_— —_— -
Instr. Design Grants | Instr. Tech. Dev. I
Instrument | Detector Tech. NRA | | Instrument Dev. Breadboard | | NGST Flight Instrument Build |
Technology I I
| NASA Cryo-cooler Development | Astronomical
Evaluation
__Op_erﬁioﬁs_"______I____|_____o_at_'______"_____________
Technology | NASA Operations SW Development | | _F;bgns | | NGST Ground/Flight Operations Dev. |
&lstem Fllght FIt. Demo. Concept i) NGST System
] ' : i Flight
Demonstration Deve'oprlnent | INGST System i:"ght Demo De"le'c’pmem | || W™ | oemondration
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Flight Program _QNGS.T

A flight program has been part of risk reduction strategy and is
described in the* Breckenridge’ meeting to justify and control
projected cost of NGST

The cost of a simple space mission issubstantial, and must
provide significant resultsthat are not available through ground
testbeds and testing

The NGST mission study team islooking at flight testing on a
subsystem and system level

NGST initially proposed three ‘ Pathfinder’ experimentsto
address subsystem and system level issues

Experiment definition, technology selection and management
structure has not been completed
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Proposed Mission Summary ! NGST

Pathfinder 1 ** Pathfinder 2 ** Pathfinder 3

ISIS NGST Technology NEXUS

Technology Sunshield technology ~Component/subsystem OTA, WFS,SW, isolation
technology from industry system, Science Instrument
Technology
Flight Date 2000 2000 June 2003
Mission Type [Shuttle Shuttle Shuttle Freeflyer or
Freeflyer/Hitchhiker  Hitchhiker secondary payload
Mission Orbit Altitude: None  Orbit Altitude: None Orbit Altitude: High

Requirements

** Pathfinder 1 & 2 will be combined in a singleflight in FY 2000

Inclination: None
Duration: 4-6 days

Inclination: None
Duration: 4-6 days

Inclination: High
Duration: ~ 6 months

* NASA HQ, Code Shasapproved the NGST project request for
flight assgnment on two Shuttle missionsin 2000 and 2003




Pathfinder 1.

1SS

 NGST Study team isworking with JPL Inflatable Technology
program to develop a prototype sunshield (inflatable struts, gas
inflation system and membrane material) that meets NGST
requirements
 Thisprototype sunshield will be flown to demonstrate controlled
deployment and data will be collected on structural performance
« Additional topicsbeing studied under technology development and
flight program:
— Membrane materials. coatings, lifetime requirements,
packaging, manufacturing processes
— Structural and thermal requirements

— Contamination mechanism and mitigation
— Modeling sunshield behavior



Pathfinder, 2

B .‘ .
NGST Technology Flight .! NG,_S'T

e Technology roadmaps from Architecture Studies Teams may
call for flight demonstration of component or subsystem
technology to establish technology readiness

 NASA technology development teams may want to fly selected
elements

 NGST hasa platform (Shuttle/Hitchhiker) availablein June
2000 and can provide opportunity for a short duration, LEO
flight test

« Payload complement iIsTBD at thistime



Pathfinders3 - !N‘GST

NEXUS

« NGST isacomplex system with multiple optical,
electrical, structural, thermal and control systems
operating in a highly integrated environment

« NEXUSwill bethefirst experiment that demonstrates key
NGST system technologies, operational methods as an
Integrated system, validatesthe engineering analysis and
modeling and exer cises the management and engineering
partner ship that must work together to build NGST

« NEXUS will demonstrate our ability to design, build, and
oper ate a new space mission on cost and schedule, using
the management and engineering processes developed for
NGST and isthe milestone that will allow the project to
proceed to Phase C/D



NEXUS LQN@ST

ExperimengDescription.. =

 Prior totheend of Phase B, usetheflight design of the
prime contractor, to demonstrate integrated technology

« NEXUSwiIll consist of a scaled version of the flight adaptive
telescope assembly, together with active optical wavefront
sensing, guiding, pointing and imaging capabilities

e Performance of critical technology such aslightweight
cryogenic actuator s, adaptive optics, active wavefr ont
sensing and control hardwar e, vibration isolation structures,
with real time autonomous softwar e control will be
demonstrated in an integrated system

e Duringthesix month mission, the experiment will duplicate
the planned deployment, optical alignment and phasing,
calibration and cryogenic operation of the system



NEXUS: - !NEST

|.Ssues

« Technically challenging flight mission under strict schedule
and financial constraints

o Stakeholdersin NGST; science community, gover nment and
Industry, must develop a mission that provides framework
for industry to demonstrate the critical NGST technology at
the exact moment that it isready



NGST Project Milestones
NGST Design Milestones
NEXUS

Mirror

Deplyabl e tel escope structure
WFC Electronics & Algorithms
Telescope System Integration
AO Bench & Camera
Operation SW

SPARTAN 400

Sunshield

Spacecraft | ntegration

Shuttle Operations

NMSD & AMSD

Proof of concept

Develop for NEXUS

Design

NEXUS Design

Sefect
Telescope
Design

Select

Fabrication

Fabrication

Integrate w/flight actuators

Cryo Test

Cryo test

Cryo Test

Ground Test

Modify for NEXUS

Integrate with SPARTAN




